Diet fat composition alters membrane phospholipid composition, insulin binding, and glucose metabolism in adipocytes from control and diabetic animals.
The present study was designed to determine if diet fat-induced alteration in the fatty acid composition of the adipocyte plasma membrane alters insulin binding and the insulin responsiveness of glucose metabolism in control and diabetic states. Normal (control) and diabetic (streptozotocin-induced) rats were fed high fat semipurified diets providing a high or low polyunsaturated to saturated fatty acid (P/S) ratio. Feeding a high P/S diet increased the polyunsaturated fatty acid content of major membrane phospholipids of the adipocyte plasma membrane from both normal and diabetic animals. The diabetic state was associated with an elevated content of linoleic acid and a reduced level of arachidonic acid consistent with reduced delta 6-desaturation. Feeding the high P/S diet to diabetic animals increased membrane linoleic acid content and prevented the decrease observed in the arachidonic acid of membrane phospholipids. The high P/S diet was associated with increased insulin binding in nondiabetic animals but did not change the amount of insulin bound by cells from diabetic animals. Significantly (p less than 0.05) increased rates of insulin-stimulated glucose transport and lipogenesis (glucose incorporation into lipids) were observed in control animals fed the high as compared to the low P/S diet. The rates of insulin-stimulated glucose transport, oxidation, and lipogenesis were lower (p less than 0.05) for cells from diabetic as compared to control animals. However, feeding a high P/S diet significantly improved rates for all three of these functions (p less than 0.05). It is concluded that diet-induced alterations in membrane composition may provide a mechanism for improving the cellular response to insulin in cells from diabetic animals.